ABSTRACT. This research examines the relationship between government wildlife management and the use of Inuit knowledge or Inuit Qaujimajatuqangit (IQ) through a case study focusing on narwhal (Monodon monoceros) harvesting in the community of Naujaat, Nunavut. Since Fisheries and Oceans Canada (DFO) introduced a community quota system in 1971, the ultimate responsibility for decision making has shifted from hunting communities to government. This shift corresponds with changes in the use of IQ within the community. Interviews with hunters, elders, and representatives of the hunters and trappers organization in Naujaat provide insight into the nature of these changes. Key factors influencing the role of IQ in narwhal management decision making included the imposed quota system, the perception of the ongoing role of IQ, communication challenges, modern-day drivers of change, and the lack of decision-making authority at the community level.
INTRODUCTION
The Nunavut Land Claims Agreement (NLCA), signed in 1993 between the Government of Canada and Tunngavik Federation of Nunavut (the precursor to Nunavut Tunngavik Incorporated), created the territory of Nunavut and acknowledged the rights of Inuit to participate in the management of land, water, and wildlife resources (GC, 1993) . Since then, efforts have been underway to establish resource management regimes in Nunavut that meet Inuit needs and account for Inuit values, culture, and knowledge (Boudreau and Fanning, 2016) . The term Inuit Qaujimajatuqangit (IQ) emerged in the context of the creation of the Territory of Nunavut as a means of articulating the unique Inuit perspectives that would be the basis for decision making in the new territory (Wenzel, 2004) . IQ encompasses Inuit knowledge, ways of knowing, values, culture, language, social organization, and decisionmaking practices. Rapid changes in the social, economic, and environmental realities of life in Nunavut have dramatically altered the context in which IQ is produced, expressed, and transmitted, complicating the relevance of IQ to addressing the issues currently facing Inuit (Tester and Irniq, 2008 ).
Nunavut's predominantly Inuit population of 35 944 is distributed across 25 communities in three regions (Statistics Canada, 2016) . Inuit lifestyles have changed dramatically since the 1950s, when the Government of Canada resettled the nomadic Inuit into permanent communities, transforming their traditional methods of hunting and traveling via sea ice (Wenzel, 1995) . Traditional practices still shape Inuit livelihoods given the continued importance of subsistence hunting and other activities, and IQ informs these activities and Inuit social norms and cultural values.
The perceived value of Indigenous knowledge systems has been well documented; the United Nations Declaration on the Rights of Indigenous Peoples acknowledges that "respect for Indigenous knowledge, cultures, and traditional practices contributes to sustainable and equitable development and proper management of the environment" (UN, 2008:2) . The benefits of integrating Indigenous knowledge into resource management include enhancing our understanding of the resource to improve problem identification and framing of objectives, as well as building trust between knowledge holders by identifying commonalities and establishing shared interests . Together, these benefits mitigate conflict associated with resource management decisions and result in more effective and inclusive management . Thus, resource management problems in Nunavut represent opportunities to create spaces for Inuit empowerment within management, allow for IQ to act as the basis for decision making, and ensure that management meets Inuit needs (ITK, 2017) .
Analysis of the relationship between government management of narwhal (Monodon monoceros) and the use of IQ at the community scale provides insight into how approaches to resource management in Nunavut can better address Inuit needs and perspectives. Inuit have hunted narwhal for subsistence for centuries. The Government of Canada began regulating the fishery in 1971 by enacting the Narwhal Protection Regulations, which introduced a quota system that limited the catch of each hunter (DFO, 2013) . While the overarching policies have been amended in the intervening decades, the current approach is still based on an annual quota for each harvested narwhal population. Globally, the narwhal is not harvested commercially anywhere at present, and the species was not targeted by commercial whaling activities of the 19th and early 20th centuries to the same extent as other Arctic whales (McLeish, 2013) . International antiwhaling interests have played a minimal role in shaping Canadian narwhal management. However, climate change, recent ice entrapments of narwhal, and the legacy of the anti-sealing movement contribute to mistrust between Inuit, environmentalists, and government managers. This mistrust has its roots in the perception that these latter two groups are acting in the interest of conservation at the expense of Inuit livelihoods (Rodon, 1998; Phelps Bondaroff and Burke, 2014) .
This study uses responses from personal interviews and community input through local radio in the Hamlet of Naujaat (formerly Repulse Bay, Fig. 1 ) to explore how narwhal management in Nunavut might better reflect Inuit objectives and priorities and how Inuit control of the management process may be established to promote the decolonization of Nunavut wildlife management and meaningful inclusion of IQ.
Narwhal Management System
Before 1971, Inuit autonomously controlled narwhal harvesting activities (DFO, 2013) . Sharing practices and cooperative hunting have been central components of all Inuit harvesting activities from the nomadic era to the present, and they continue to guide decision making about hunting at the scale of families and communities (Sejersen, 2001) . Hunting tools have adapted over time from kayaks and harpoons to include rifles and motorized boats as a result of interactions and technology-sharing between Inuit and non-Inuit, especially 19th and 20th century European commercial whalers (Freeman et al., 1998; Hurtubise, 2016) .
In 1977, the annual catch quotas for individual hunters introduced by the Narwhal Protection Regulations in 1971 were replaced by quotas for each community. When the Marine Mammal Regulations replaced the Narwhal Protection Regulations in 1993, the community quota system remained in place (DFO, 2013) . The current regulations restrict narwhal harvesting to Inuit, but make no reference to the use of traditional, local, or Indigenous knowledge.
Currently, the decision-making process for narwhal management in Nunavut involves the convergence of DFO recommendations and scientific information with the views of Inuit (Fig. 2) . Inuit knowledge and perspectives are represented at the community level through Hunters and Trappers Organizations (HTOs). The HTOs represent their communities through their respective Regional Wildlife Organizations (RWO), which advocate on behalf of the region by communicating with the Nunavut Wildlife Management Board (NWMB). The DFO, under the provisions of the Fisheries Act and the NLCA, engages with the NWMB and develops management proposals informed by scientific research, community consultations, and the national public interest. its own consultations with co-management partners and stakeholders on proposed management recommendations, including public hearings, and makes recommendations on proposals to the Minister of Fisheries and Oceans. The Minister then decides whether to accept the NWMB recommendations and enact the management measures. The current Integrated Fisheries Management Plan was approved by the NWMB in 2012 (NWMB, 2012) .
Setting the Conceptual Context
The principal conceptual frameworks underlying this research are Inuit Qaujimajatuqangit, co-management, and decolonization. The term Inuit Qaujimajatuqangit was first used in the context of management and governance during the drafting of the NLCA and subsequent creation of the Territory of Nunavut, as a term encompassing the breadth and depth of Inuit perspectives to be reflected in Nunavut governance. Many authors emphasize the "seamless" and non-reductionist qualities of IQ as a non-disciplinary knowledge system, as compared to reductionist, disciplinebased Western knowledge systems (Nadasdy, 2003; Wenzel, 2004; Huntington, 2005; Tester and Irniq, 2008; Boudreau and Fanning, 2016) . The Nunavut Wildlife Act (2003) provides a more detailed guide for the use of IQ in management and decision making by describing 13 specific IQ concepts and their associated implications for wildlife management, and this Act has shaped subsequent policies for other aspects of the territorial government (GN, 2003) .
Co-management is an approach to decision making in which power is shared between two or more entities, one of which is usually the government. The degree of power sharing varies across co-management arrangements, but the general purpose is to ensure that management reflects the needs, values, and knowledge of stakeholder groups (Rodon, 1998) . In Nunavut, the NLCA mandates that wildlife issues are addressed through co-management intended to bridge Inuit and non-Inuit needs and interests. In the case of narwhal, the Government of Canada retains collaboration with the NWMB, Inuit organizations (Nunavut Tunngavik Incorporated, HTOs, and RWOs), and others ( Fig. 3) (Boudreau and Fanning, 2016) . The NWMB is the primary instrument for wildlife management and coordinates the co-management process (GC, 1993) . The existing co-management framework in Nunavut could represent a mechanism for the mobilization of IQ for decision making, but this approach would require a powersharing structure that empowers Inuit.
Co-management arrangements across Canada, including those in Nunavut, have demonstrated a consistent failure on the part of government to share power in a way that allows for the meaningful inclusion of Indigenous knowledge systems in decision making (Stevenson, 2004; Giles et al., 2016; ITK, 2017 (CITES, 1973) . Rodon (1998:131) describes the co-management process in Nunavut as "co-optation" into accepting the standards of a science-based approach for wildlife management, such as the use of quotas and hunting seasons, which undermines, rather than mobilizes, Indigenous knowledge systems.
Many of the issues with power disparities in Canadian co-management arrangements are rooted in Canada's colonial history and its legacy. The impact of colonialism, along with a century of rapid technological change, threatens the existence of Indigenous knowledge systems (Russell, 1997; Battiste, 2009) . However, the use of Indigenous knowledge systems has gained political traction as a tool of resistance to colonial hegemony to advance decolonization (Simpson, 2004; Corntassel, 2012) . Decolonization requires that both settler and Indigenous societies recognize how colonialism continues to manifest itself in present-day governance and social values. In Nunavut, decolonization requires removing or managing barriers to Inuit self-determination to ensure that Inuit can control both how resources are defined, accessed, used, and managed and the terms of reference for making decisions and setting objectives in the management process, which includes reconciling international obligations with a management system that empowers Inuit. The NLCA advanced Inuit autonomy over Nunavut, but the federal government and non-Inuit interests retain significant institutional power and social influence.
THE CASE STUDY
To examine the extent to which IQ influences wildlife management decisions in Nunavut, we chose a case study approach that narrowed the scope of the research while still allowing a detailed analysis of the research question (Tellis, 1997; Yin, 2013) . The limitation of this approach is that it can be challenging to draw conclusions at the territorial scale from one case study; further research may be required to assess the applicability of the results to a broader scale.
Significance of Hunting
Marine mammal harvesting continues to be an important contributor to food security in the Arctic. The harvest provides food that is healthy and culturally appropriate in communities where store-bought food is often prohibitively expensive and may not represent Inuit dietary preferences (GN, 2008) . Maktaaq, the skin of beluga (Delphinapterus leucas, Linnaeus, 1758), bowhead (Balaena mysticetus, Linnaeus, 1758), and narwhal, is a nutritious, highly valued food, and consumption of maktaaq provides a link between present-day hunting, historical activities of Inuit, and the cultural values connecting them (Freeman et al., 1998) . Inuit communities also derive monetary benefits from narwhal harvesting (Hoover et al., 2013) . Narwhal products are permitted for sale within Canada and, at present, internationally, under the conditions of CITES. Narwhal tusks can be carved into artwork and jewelry and sold to generate income. Unaltered tusks are sold for up to Can$100 per foot or Can$15 per inch. Hoover et al. (2013) assessed the overall economic value of beluga and narwhal harvesting in Naujaat to be equivalent to 3.3% of the income of the average wage earner in Naujaat, with the value to the community (including food value) estimated at Can$1890 per narwhal.
Narwhal Population Status and Threats
Narwhals are found almost exclusively in the waters of Nunavut and western Greenland (Richard, 2001) . The global population is estimated to be more than 150 000 (DFO, 2015) . The Northern Hudson Bay population is one of two populations in Nunavut and the only one harvested by hunters from Naujaat and other Kivalliq communities (Asselin et al., 2012) . The most recent 2011 DFO survey of the Northern Hudson Bay population estimated the population size as 12 485 individuals on the basis of data collected through aerial surveys of summering areas (Asselin et al., 2012) . Aerial surveys can be limited by poor weather and sea ice conditions and by uncertainty about narwhal distribution and behaviours (Laidre et al., 2015) . The study area for the 2011 survey was designed in part to incorporate areas identified in traditional knowledge reports and was expanded in response to recommendations made by Arviq HTO members during a meeting with the DFO prior to the survey (Asselin et al., 2012) .
In 2004, the Committee on the Status of Endangered Wildlife in Canada (COSEWIC) designated narwhal as a species of "special concern" because of estimates indicating that the population could decline by 30% over 30 years if hunting pressures were not reduced, data from the 2000 survey, and general uncertainty regarding population trends (COSEWIC, 2004) . Internationally, the narwhal is a CITES Appendix II-listed species, and management authorities, including the DFO, are required to demonstrate that harvesting is sustainably managed and that the export of narwhal products does not pose a threat to the population (DFO, 2013) . Accountability to CITES signatories in the international community can influence the decision-making process within Canada. Given the gaps in our knowledge about narwhal population dynamics, it is challenging to characterize and quantify specific threats to the species. Climate change, Arctic shipping, and seismic surveys are potential habitat disruptors (Shadbolt et al., 2015) , and increased predation by orcas (Orcinus orca, Linnaeus, 1758) and mortalities from ice entrapments could threaten population numbers (Gonzalez, 2001; Laidre et al., 2008; Higdon and Ferguson, 2009; Ferguson et al., 2012; HeideJørgensen, 2013) .
Research Site -Naujaat, Nunavut
The hamlet of Naujaat is a predominantly Inuit community in the Kivalliq region of Nunavut, on Repulse Bay at the northern entrance of Roes Welcome Sound (Fig. 1) . The area forms part of the primary summering area of the Northern Hudson Bay narwhal population. The community's population of 1082 is mostly Inuit (> 90%) with more than 60% of residents aged under 25 (Statistics Canada, 2016) . Naujaat identifies itself as a community that emphasizes Inuit traditions, including a hunting culture, and the young population suggests that hunting pressures may be increasing as more hunters learn about narwhal harvesting practices (Hamlet of Naujaat, 2015) .
The DFO has no representatives in Naujaat; the local Government of Nunavut conservation officer is responsible for enforcing wildlife management regulations, while the Arviq HTO manages local-level hunting and wildlife issues. From 1999 to 2002, Naujaat was one of six Nunavut communities participating in a joint federal DFO/NWMB trial community-based narwhal management program that the NWMB introduced in response to community concerns about existing management approaches. Under the supervision of the NWMB and DFO, HTOs in participating communities became responsible for establishing and enforcing bylaws and reporting back to the NWMB. Community quotas were removed, but total allowable catch limits remained in place and communities were required to meet specific regulations on harvesting methods, monitoring, and reporting. Insufficient communication between the NWMB, the DFO, and the communities regarding how quotas would apply led to the failure of the program; participating communities' perception of their authority was undermined when higher than expected catch and struck-and-lost rates for narwhal provoked the DFO to unilaterally close the entire fishery for the 1999 -2000 season (Armitage, 2005) . The NWMB discontinued the community-based management program in 2011.
The HTO has independently developed its own whale harvesting management and safety guide, partly based on IQ values, such as requiring hunters to have participated in at least three previous hunts before striking a narwhal. Other communities have used this guide as a model for developing their own plans, and it has been useful in managing hunters visiting Naujaat from other communities.
METHODS
Primary data collection for this research consisted of 10 in-person, semi-structured interviews with relevant narwhal management stakeholders in Naujaat during a six-week field visit in June and July 2015. Questions to interviewees centered on three themes: (1) local hunting practices and knowledge sharing relating to narwhal harvesting; (2) changes in narwhal hunting and knowledge sharing over time; and (3) their perspective on the relationship of the hunting community with government managers. All individuals interviewed were current Inuit residents of Naujaat, comprising hunters (HTO members and staff), elders, and individuals with experience on IQ issues, most of whom had spent their entire lives in Naujaat or the surrounding area (Table 1) . In most cases, interviewees fell into multiple categories. Interviews were conducted in either English or Inuktitut with the support of the project's community liaison, who is a lifelong resident of Naujaat and respected member of the community. The research was licensed by the Nunavut Research Institute and the Dalhousie University Research Ethics Board prior to commencing interviews. Immediately after each interview, audio recordings were used to produce detailed transcripts. Following the completion of the interviews, preliminary results were shared through local community radio. Listeners were invited to call in with comments, which were recorded and incorporated into the analysis; two callers contributed lengthy responses. This medium was selected because local radio is the primary means of mass communication in Naujaat and was anticipated to be the most effective way to reach a wide audience. Radio is particularly pertinent to the hunting community, as hunters will often use it to communicate their movements and successes to one another. The sample size of 10 interviews plus two radio commentaries was determined to be appropriate to the size of the community and the consistency of interviewee responses. Four interviews and the radio presentation were conducted in Inuktitut; the remaining six were in English. The same interpreter, who had been briefed on the research goals and objectives, was used for all Inuktitut interviews to ensure that the use of certain terms was consistent. The compiled results indicated sufficient consistency between the English and Inuktitut interview responses to control for bias on the part of the interpreter.
Interview transcripts were manually reviewed and initially coded for memories associated with narwhal harvesting; IQ concepts, principles, and knowledge; changes in narwhal harvesting; explanations of change; communication; community-based management; and ideas about the future. The coded groups were then organized into three broader categories according to theme and chronology (i.e., before the government-based management system; the period of change that has followed; and options for the future). The preliminary results presented over the radio were organized into these categories, and listener comments were coded and integrated into the results after the presentation.
RESULTS
Three categories emerged from the responses of interviewees: (1) memories and IQ relating to narwhal management (memories are included as an indicator of how IQ is acquired, used, and shared), (2) changes and external factors affecting IQ, and (3) ongoing concerns and options for the future.
Memories and IQ Relating to Narwhal Management
The comments relating to memories associated with narwhal and how IQ was and continues to be used ranged from specific hunting techniques, the organization of hunting activities broadly, knowledge transmission, and decision-making practices. Respondents explained that prior to government regulation, management decisions were informed by IQ, both when Inuit followed a mainly nomadic lifestyle and after the 1950s, when most Inuit resettled into permanent communities. Hunting efforts were managed according to the needs of the community, and the quantity of narwhal taken corresponded to the amount required for winter supplies, rather than to a predetermined quota or target. Several respondents explained that before government regulation, younger narwhal were the main targets of hunting because their meat and maktaaq have a more consistent quality than meat from older narwhals. When approaching a narwhal, hunters first harpooned the animal using a harpoon attached to a float, enabling hunters to shoot with greater accuracy. The entire carcass of the narwhal was used. Respondents generally equated these practices with the use of IQ to make decisions about harvesting.
Most respondents who could remember a time before government regulation reported that the pace of hunting and associated activities was significantly slower "when they were using the IQ system" (Respondent #1). Often, hunters in the community would wait for pods of narwhal to swim into bays and observe them from shore before deciding whether and when to harvest. Hunting would take place when hunters were certain they would be successful. The first appearance of narwhal for the season did not mean that hunters would go out to pursue them right away. Hunting was co-operative rather than competitive: several hunters would work together to pursue, land, and butcher the animals, and the resources were shared.
One of the most common responses referred to a 'take only what you need' mentality that informed decision making prior to government regulation of narwhal hunting. Hunting took place only when food was needed for both people and sled dogs and ceased when enough supplies to last the winter had been gathered. This value forms part of the IQ knowledge about hunting, which is transmitted through families and shared between hunters. Several respondents who identified as hunters attributed their learning process to their elder relatives, who took them hunting as children. Elders also acted as mentors by passing on their knowledge, including practical issues (e.g., the correct areas to target on a narwhal), ecological information such as migration routes and changes in narwhal distributions, and values such as assisting other hunters in need and taking only what you need. Several respondents pointed out that written documentation is not part of the IQ system and that the knowledge is gained through hands-on experience, guided by more knowledgeable hunters. The act of hunting was identified as a critical component of maintaining and passing on IQ.
Changes and Drivers of Change
Every respondent with enough experience to recall the time before government regulation described significant changes to narwhal hunting since that time. The main changes described include the use of new and more efficient technologies, the monetization of hunting, the changing pace of hunting, and increased hunting pressures. The Table 2 . Comments on changes observed in narwhal hunting over the past decades referred to environmental changes that have altered the usefulness of environmental knowledge associated with IQ. The changes described related to ice and weather patterns and shifts in narwhal migration routes and distribution. Technological shifts were considered a major contributor to overall changes in hunting practices. Snowmobiles have replaced dog teams as the primary means of transportation on sea ice, so narwhal meat is not used to feed dog teams anymore. The main objective of narwhal hunting now is to produce maktaaq for human consumption and acquire the tusk, which can be sold to provide the monetary income required to support a modern hunting lifestyle.
Several respondents pointed out that the availability of more powerful rifles, ammunition, and motorboats make narwhal hunting less labour-intensive, making narwhal hunting more popular now than in the past. One respondent also pointed out that as seal pelts have dramatically declined in value, narwhal hunting has become more financially worthwhile compared to other forms of hunting. This assessment was based on the costs of hunting relative to the returns available from the sale of the tusk and other products.
Most respondents also expressed concern about the changing pace of hunting. They have observed a shift from the slower pace of hunting and the practice of waiting for narwhal to come into shallow areas towards active pursuit of narwhal as soon as the tags for the season are available from the DFO. This shift is associated with safety concerns for both hunters and narwhal. Hunting today involves less planning and observation than in the past, which increases the chances that narwhal will be lost, compared to traditional methods of waiting until the hunter was certain of success. The driving force behind these changes was consistently identified as the introduction of the community quota system. Because each community has a specific number of tags for the season, hunters grow concerned about meeting their needs before the tags are used up, beginning to hunt as soon as tags are available rather than waiting for ideal conditions. One respondent pointed out that this rushed approach has altered the timing of traditional winter preparation activities. Prior to the introduction of the quota system, families were able to plan for the winter over a longer period of time, knowing that they would be able to hunt narwhal until the sea ice returned in the fall. Narwhal hunting was one of several activities undertaken simultaneously during the summer to prepare for winter. With the introduction of the quota system and a shift to a more rushed hunting season, narwhal has become the main priority from the time the tags are available until they are all gone.
Several respondents pointed out that more hunters are targeting narwhal than in the past, some of whom have very little experience with narwhal hunting, compromising the safety of both the species and other hunters. They attributed this change to both population growth in Naujaat and new hunters coming from other Nunavut communities to hunt in the Repulse Bay area. While having an allocation of the narwhal quota, these new hunters traditionally have not hunted narwhal and are less familiar with the IQ values and practices associated with narwhal harvesting. These comments were linked to concerns about the monetization of hunting activities, as the motivation for hunting shifted from food provision to income provision.
Many respondents were eager to convey that despite the changes they discussed, the central components of IQ will never change: these include practices about sharing maktaaq with other members in the community, co-operatively distributing the products of the hunt, and sharing hunting knowledge through families and between experienced and new hunters. However, regarding changes to the "take only what you need" approach that was identified as a fundamental principle in traditional decision making, several respondents expressed concerns that the quota system has pervasively changed the hunting mentality. They noted that hunters now focus primarily on individual concerns such as maximizing their catch before all the tags for the season have been used.
Ongoing Issues and Options for the Future
Respondents spoke of several ongoing issues in the field of narwhal management and provided suggestions as to how the management system could be improved to address them. The main concern was the effect of the quota system on narwhal hunting as described in the previous section. In almost every interview, respondents spoke at length about the negative impacts of the quota system. The "rushed" mentality and faster pace of hunting that have emerged in the past few decades were attributed to the quota system. It was noted that the desire to maximize each tag often leads to waste. One respondent recounted a story about catching a young narwhal and being pressured by other hunters to throw it away because they did not want to waste a tag on an animal with a small tusk and less maktaaq. Other key areas of concern included the need to establish more open communication with the DFO, especially regarding information and knowledge sharing; the possible benefits of establishing a community-based management system coordinated through the HTO; and the question of whether establishing a management system based on IQ could be feasible.
Respondents with experience in local-level management commented that they never saw the results of DFO narwhal studies, such as aerial population surveys, or had a sense that IQ was being used to inform DFO-level management decisions. One respondent suggested that community members would have a more positive impression of • out hunting but higher-level management controls much of the decision making DFO decision making if they interacted more with the DFO, witnessed DFO representatives interacting with community members, and had the opportunity to share their knowledge with DFO managers. This perception is at odds with the fact that the DFO expanded the 2011 survey area on the basis of input from the Arviq HTO (Asselin et al., 2012) . Respondents perceived a disconnect between the decisions that are passed down from the DFO and the actual state of narwhal resources. For example, in some years the annual quota is lowered while the hunters claim to see more narwhal than usual, yet information regarding how the quota decision was made is not communicated. When the DFO is present in the community, it is usually to conduct aerial surveys of the area to gather data about narwhal population size and distribution. Respondents commented that the DFO does not solicit advice from the community regarding the timing of these surveys to ensure that conditions are ideal. One respondent pointed out that local residents have an understanding of ice conditions and weather and could assist the DFO in determining when to carry out surveys, but that the DFO does not take advantage of this knowledge. This respondent also pointed out that when local people have concerns with narwhal management, they know how to contact the HTO to express their views, but they are not aware of how to bring such concerns forward to the DFO. It was suggested that the relationship with the DFO should involve both parties learning from and respecting each other to enable knowledge-sharing and educating DFO staff about IQ methods. Another recurring issue identified by respondents was the challenges in bridging the gap between Western knowledge and IQ, especially regarding knowledge transmission. Respondents pointed out that IQ is shared orally and learned through experience, and suggested that if DFO managers wished to draw on IQ in decision making, they need to spend time with hunters and experience the hunt first-hand.
While acknowledging that the language used for resource management decision making (English) limited the extent to which IQ can be used, eight out of ten respondents suggested that management would be improved if local knowledge could be used in management decision making. The NWMB was identified as having a helpful role in advocating for Inuit interests, including those of specific communities, but one respondent with wildlife management experience explained that at times, the community still finds itself fighting to contribute input on management issues, including quota decisions. Many expressed interest in establishing community-based management directed by the local HTO or creating a power-sharing system in which the HTO has a greater share of control over particular management decisions, to facilitate a more collaborative relationship between the community, the DFO, and other higher-level management stakeholders. Respondents explained that providing communities with greater power over decision making would enable members of the community to utilize their specialized knowledge of local conditions. Some respondents pointed out that the HTO's leadership during Naujaat's experience with communitybased management led to positive outcomes, such as the development of locally based narwhal harvesting policies informed by IQ values that are still in use, indicating that the HTO's local-level management efforts are generally respected by community members and are a source of pride.
A common concern shared by several respondents, especially elders and older hunters, was that a management system based on IQ may not be effective in the modern context of narwhal harvesting because of increased population, changes in values, changes in hunting objectives (e.g., profit in addition to sustenance), new technologies, new mentalities towards hunting that have developed in response to the quota system, and changes in the distribution and behaviour of narwhal. Governmentbased management, despite its negative implications, was perceived to provide necessary services in light of these changes. Specifically, there were concerns raised that shifting control from the DFO to the local level to mobilize IQ would inhibit the enforcement of controls currently in place to prevent overharvesting. Respondents tended to view the DFO as having the stronger enforcement capacity needed to protect the narwhal population compared to local-level managers. Some respondents also recalled the negative aspects of their experience with community-based management, specifically how the number of narwhal hunted, as well as those struck and lost, was significantly higher than under the quota system. They worried that shifting decision-making power to the community would lead to the same result, because values have shifted away from the "take only what you need" mentality. Some respondents also stated that they did not anticipate that the DFO would be willing to create a power-sharing relationship and it was unrealistic to speculate about community-based management. Despite these criticisms, most respondents felt that the HTO should play a stronger role in management decision making (for example, by determining the quota themselves instead of having it imposed by the DFO) and in passing on hunting knowledge and creating hunter education programs.
DISCUSSION
The interview results suggest that government regulation of narwhal harvesting has ignored and undermined IQ in various ways. These can be categorized as (1) results of the imposed quota system, (2) the perception of the ongoing role for IQ, (3) communication challenges, (4) modernday drivers of change, and (5) the lack of decision-making authority at the community level.
The quota system has resulted in more competitive conditions and increased the pace of hunting, which has led to a change in values and limited opportunities for experiential knowledge sharing with new and younger hunters. The faster pace also increases the exposure of hunters to safety hazards and the risk that narwhal will be struck and lost rather than retrieved, thus affecting the sustainability of harvest levels. The objective of catching larger narwhal or those with the largest tusks to maximize the returns per tag may negatively affect narwhal populations by skewing the harvest towards the most fit males in the population. By disrupting the traditional pace and order of winter preparation activities, the quota system seems to disempower Inuit in the ability to use IQ in making decisions about harvesting at an individual level. The frustrations with these impacts of the quota system expressed by most respondents indicate that the current system for narwhal management not only excludes IQ, but also undermines IQ expression and transmission. This idea is reinforced by comparing interviewees' observed changes with specific IQ principles described in the Nunavut Wildlife Act (GN, 2003):
• Pilimmaksarniq/Ayoikyumikatakhimanik -that skills must be improved through experience and practice • Piliriqatigiingniq/Havakatigiiklutik -that people must work together in harmony to achieve a common purpose • Surattittailimaniq/Hugattittailimanik -that hunters
should hunt only what is necessary for their needs and not waste the wildlife they hunt When IQ is undermined, IQ holders and Inuit in the community are less able to adapt how IQ is expressed to suit the changing context and changing objectives for narwhal harvesting (Wenzel et al., 2008) . The influx of hunters from non-traditional narwhal hunting communities also alters how IQ is used at the community level. Prior to government regulation, narwhal harvests were limited to those who had spatial access to hunting areas, but the quota-based approach fails to draw on this aspect of IQ. While it may not be feasible to restrict these "new" communities that have more recently begun to access narwhal harvesting areas, there may be management tools other than quotas that could effectively control hunting effort while also drawing on IQ principles. Under the NLCA, the Naujaat HTO's policies apply only to its members; therefore, the HTO does not control the release of tags allocated to other communities, and visiting hunters are not directly subject to the local HTO by-laws.
It is evident that the quota system prevents overharvesting for the short term by limiting harvest levels and that, collectively, the main concern of most stakeholders in narwhal management is protecting the narwhal population. A more collaborative management system would appear to be beneficial to both government managers and hunters .
The eagerness most interview respondents expressed in conveying that IQ "will never change" is indicative of the importance of the values and practices associated with IQ as an integral component of Inuit cultural identities.
Practices that continue to influence hunting activities, such as decision-making protocols within hunting groups, speak to the continued relevance, importance, and utility of the IQ system (Reo and Whyte, 2012) .
References to poor communication with the DFO indicate a lack of empowerment of Inuit within the management system (ITK, 2017) . Inuit community stakeholders are not well informed about the rationale for DFO's management decisions, although these decisions directly affect Inuit livelihoods and inhibit the ability of Inuit within communities to engage with the management process (Nadasdy, 2003) . Lack of engagement prevents the mobilization and communication of IQ from the scale of individual hunters or the local hunting community to the overall decision-making structure. Ineffective communication also contributes to a lack of trust between Inuit hunters and DFO-level management, which impedes knowledge-sharing opportunities between the two groups and limits the effectiveness of management (Furgal et al., 2002; Wenzel et al., 2008) .
Inuktitut is part of the IQ system as the language in which the knowledge system is expressed, but the existing management system in Canada is derived from a Western paradigm of resource management that has emerged primarily through the use of the English language. In order to communicate knowledge obtained through IQ, Inuit are typically required to translate concepts into English, a language that has evolved to express an entirely different worldview. This translation skews the way that Inuit knowledge is understood and thus how it is used in management. In order to adequately convey IQ knowledge, it must be expressed in its original form. Giles et al. (2016) , in their study on the importance of language, came to a similar conclusion: that the original language is necessary to fully understand the Mi'kmaq knowledge system as it relates to eel harvesting. It is unlikely that the existing management system will adopt Inuktitut as the language for decision making, but empowering Inuit to hold greater decision-making power at a lower level in the management system would provide an opportunity to use Inuktitut in the decision-making process. In the current system, Inuit attempting to express knowledge gained through IQ are at a disadvantage because they must translate this knowledge into languages that reflect an entirely different worldview (White, 2006; Battiste, 2009) .
Changes in the technologies used in narwhal harvesting, population growth, environmental changes, and the increasing need for a monetary income have altered the context for the use of IQ, independently of the influence of the government narwhal regulation system. Empowering Inuit in narwhal management could create opportunities to use IQ in responding to such changes in ways that are culturally acceptable and allow Inuit to determine management objectives that reflect their needs. This empowerment could have the added benefit of using management to strengthen the IQ system within a changing context (Berkes, 2009a) .
A collaborative system that allocates more power to the community level could build trust between co-management partners and create the conditions for knowledge sharing (Berkes, 2009b) . New approaches to engaging community members in research activities and community consultations are one opportunity to begin to work towards greater collaboration. In spite of the DFO's existing communication efforts (e.g., consulting the HTO in survey planning), community members evidently perceive poor communication, a lack of trust, and a lack of engagement as key problems. The continuing support of higher-level management for community-based management measures would also provide important enforcement abilities and help to strengthen the system against potential pressures from international anti-whaling interests.
CONCLUSION
Effective resource management must account for the needs and objectives of the primary resource users, which includes using their knowledge as a basis for decision making. In the case of narwhal management in Nunavut, mobilizing IQ in management decision making requires that Inuit be empowered at the local level to make decisions that reflect their experiential knowledge of the resource. The current narwhal management system fails to empower Inuit and to adequately integrate IQ. Instead, the system has some components that serve to undermine IQ values and practices and it is plagued by ineffective and insufficient communication and collaboration between community-based stakeholders and higher-level managers. The final decision-making power rests with the federal government, limiting the ability of Inuit to effect change and take responsibility for the resources that sustain their livelihoods. An improved management system would concentrate more power with community-level managers so that decision making could draw on IQ. It would also better reflect the needs and objectives of Inuit, in keeping with commitments from both the territorial and federal levels of government to draw on traditional knowledge in decision making and management.
The findings of this case study in Naujaat have significance for harvesting of other species and for other communities in Nunavut and can inform the development of management systems that empower, rather than marginalize, Indigenous knowledge holders. Future areas of inquiry stemming from this research could address the relationship between the narwhal case study and broader wildlife management issues in Nunavut and investigate the experiences of hunters in other Nunavut communities to understand differences and trends across the territory. As Nunavut continues to experience rapid population growth, hunting pressures on many wildlife species are increasing, reinforcing the need to establish effective and equitable systems for management of fisheries and wildlife.
